MRE11 and COM1/SAE2 are required for double-strand break repair and efficient chromosome pairing during meiosis of the protist Tetrahymena.
Programmed DNA double-strand breaks (DSBs) are generated during meiosis to initiate homologous recombination. Various aspects of DSB formation, signaling, and repair are accomplished or governed by Mre11, a component of the MRN/MRX complex, partially in cooperation with Com1/Sae2/CtIP. We used Tetrahymena to study evolutionarily conserved and changed functions of Mre11 and Com1. There is a difference between organisms with respect to the dependency of meiotic DSB formation on Mre11. By cytology and an electrophoresis-based assay for DSBs, we found that in Tetrahymena Mre11p is not required for the formation and ATR-dependent signaling of DSBs. Its dispensability is also reflected by wild-type-like DSB-dependent reorganization of the meiotic nucleus and by the phosphorylation of H2A.X in mre11∆ mutant. However, mre11∆ and com1∆ mutants are unable to repair DSBs, and chromosome pairing is reduced. It is concluded that, while MRE11 has no universal role in DNA damage signaling, its requirement for DSB repair is conserved between evolutionarily distant organisms. Moreover, reduced chromosome pairing in repair-deficient mutants reveals the existence of two complementing pairing processes, one by the rough parallel arrangement of chromosomes imposed by the tubular shape of the meiotic nucleus and the other by repair-dependent precise sequence matching.